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Title + New types of airplanes and helicopters must be created
for Soviet sportamen.

Kkryl, rod., 5 6 WY 1956

Abstract . The authors advocate the creation of & 1ight Jet plane
for the training of students in DOSAAF organizations, as
‘well as the creation of a certain number of Jet and piston
engine planes speclally designed for achieving record
performances. Also 18 recommended the setting up, at the
primary DOSAAF organizations, of student designing and

construction groups.
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y ‘ﬁ I\ASOURCEf Priboiy* i cekhniké éklperimenté. noe 3 1964, 175-=177 ‘.
AT C ]
i, TOP1IC TAGS? ‘qluctric discharge, electric discharge anutigntton, :
o } discharge progress, spatk 88P» spark discharge gaP» spark discharge, _f;
\“ nanosecond.pulse, breakdovwn voltage pulse, high voltage pulse \ ;
n e : -
| ABSTRACT? A device for producing high-v_oltage pulses of. nanosecond Vo
-,, S adjustable gpark 8aps fox "the purpose of -testing’ i
.t A device is siven {n Figel Of i
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to 1.7 nanoseconds, Operational stability at.constant pulse ampli-.
tude was good, the maximum pulse dispersion not exceeding 1.5 nano~ " ;
1! geconds. When the pulse duration was 60 to 70 nanoseconds, the dis- :

. persfon {ncreased to 3 nanoseconds. Orig. art, hast 6 figures. :

M
o

"ASSOCIATIONG: - 'fomsk’iy ‘politekhnicheskiy: inltit'utr('fomak Polycechn'ica-ié
Ingtitute) - : o S S

| SUBMITTED: 20Jun63 . ' ATD PRESS: 3050 . _  ENCL: 01

SUB CODE: EC . .7 NO REP s0V: 002 OTHER: 000

b

APPROVED FOR RELEASE: 03/14/2001 CIA-RDP86-00513R001860820007-9"



"APPROVED FOR RELEASE: 03/14/2001 CIA-RDP86-00513R001860820007-9

T - — - s v ;
hese® - AT - . L . . . . B oL i i

. " e . - . - . ’ B
B . A . . R f »
. ) . .- . . oot

Lt R SRR X . apmeins o

” ‘ ACCESSION NR:  AP4041046 L - - ENCLOSUNE: 01

IR
oL 1

- 'Disc'harge“- Test{.ng' .

- chamber - cha%
L ..
3 B It Yowrty S

0 Ty Y D AL I s}
’ !

[
[
M

cign
1 )

1 ooe=
50%3?{%0

~=“%"" To oscillograph

¥

DRI
Lo .- . . . . :
-« 'Figure 1, C, and C, = capacitors; Rgh~chargid3 re~"'
-+ slstor; Gy . = igniter spark gap; G, .. = cutoff spark"
gape. The Eotal capacitance of C; and C, was set so
the voltage .drop for maximum pulse duration (100 nesec)
. did not exceed 1Z and amounted to 0.04 microfarsd, Dig=‘
charge chamber pressure was about 10 atm, '
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. .SOURCE: Ref, zh., Elektrotekhnika i energetika, Abs, 5B38

"AUTHOR: Vorob'yev, A. A.; Voroblyey, G. A.; Zavadovskaya, Ye., K.;
Savintsev, P. A, . :

" TITLE: Some results of investigation of properties of fonic dielectrics
. CITED SOURCE: lzv, Leningr. elektrotekhn, ih-ta, vy*p. 51, 1963, 171-178

TOPIC TAGS: ionic dielectric, ionic crystal, lattice parameter, dielectric
- -property : . '

TRANSLATION: On the basis of analysis of experimental results, a connection is

_established between the physical-chemical properties of fonic crystals and alloys with

lattice energy U, lathtice parameters, molecular concentration, and number of par-
“‘ticles in a unit cell, Hardness E}jmit, thermal and chemical stability of crystals

jncroases with incrense of U, Properties of solid solutions are determined by .
composition and defectiveness of lattice of alloys. Aging of alloys is accompanied,
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'by change of defectiveness of lattice and heat of formation Q. Number of particles’

“4n a unit cell of hard alloys NaCl - NaBr, KCl - KBr, KCl - RbCl is less, and '

* temperature coefficient of expansion is more, than for pure crystals, The values
of Q, tang, temperature coefficient of expansion, and Debye temperature of alloys .

" have a maximum, while P and E - a minimum in the region of average concentra=-

i tions of ecomponents, which 19%&@&& by the smaller bond of ions and large

defectiveness of the lattice of alloys, Measurcments of Q of hard alloys estab-
1ished .that cutectic alloys are mot a mechanical mixture of components. The '
melting point at the contact of two heterogencous crystals is lower than the
‘melt.-ing point of components by tens and hundreds of degrees; there is observed

' a mutual dissolution of components. The value of Ejimit of crystals depends on

; the polarity of the point, gauge of the sensor, and temperature. With a gauge

- of several mierons, Eyqnty incrcagses with an increase of gauge. The experimental

! posults are presented which indicat the ionization character of broakdown of
crystals with the help of the mcchanism of impact ionization. Two 11lustrations,

. Bibliography: 11 references, [Tomsk Polytechnical Inotitute im. S, M, Kirov]. .
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1 AUTHORS3 Vorobiyev; Ao Aej Vorcbtyev, Ge Aes Koncherbayev, Te Ke} Kostrysgin,

| E,.-‘% TITLEs Influence of the electrodes and the structure of dielactrioc crystals on
-+, thelr dielectric strength ‘

1
4 '»!

‘ SOURCEt” Fizika tverdogo tela, Ve 6, 10 95 196k, 1560-1562
YL .

4 3 TOPIC TAGS? alkali halide, dielectric material, dieleotric gbtrongth, annoaling, .
: i potassium compo - .

" ABSTRACTs The dielectric strengbh of a number of alkali-halide crystals was
4 | measured by using several types of olectrodes. Uso of -motallic electrodes .
1 | produced nearly equal values which were about LS% lowor,than the valuos obtained
i using 8 gaturated NeCl golution as the eloctrodes. Further investigation using _
1. conbinations of liquid and graphite oloctrodes showed thab, regardless of the b
\ ; anode material, the value of the diclectric strongth vas mich lowor with graphite

‘;.‘ i as tho cathode than when the clectrolyto was the cathode, It 18 concluded that
;1-'3 cold emission from the cathode has a significant effoct on the value of the :

o

.
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diolectric strength, The effect of amnealing the crystals was also invepbigateds |
The diclectric strongths of alkali-halide mono¢rystals of tho potassium gorias were
moasured with both unannealed and annecaled crystals. Ib was found that the S
dielectric strength of tho unannocaled orystal was alweys largor than that of the

i| | -annealed crystals The difference betwoen the two values incroased with decreasing , !
{11 Lattice enorgy, ranging from aboub 10% for KC1 to about Lof for KI. Ib was also .
’a‘, noted that the dispersion of experimental values was significantly less fér the @
‘t annooled crystalo. Thus, mechanical stresses and dislocations in the unannealed |
. i} | erystal play an essential role in scattoring electrons, inorcasing tho,diclectric '
il | strength.. Origs arbe hass 1 diagran end 2 tabless . B Py
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;‘ 1;‘;Am~non= Voroblyev, A. A.; V rob'yev, Ge A.. . o

| TITLE: Tonization procesas: during eleatrlos! broakdown in alkali halide orystals

! | SOURCE: Vses. soveshch. po fiz. shchelochnogaloidn, kristallov, 2d, Riga. 1961, .
! Trudy*. Fiz. ghchelochnogaloidn. kristallov (Physics of alkall halide crystals). Riga, 1962 .

- 1962, 361-364 | .
~}roPIC TAGS: alkall halide, alkall halide crystal, atotrica broakiown, lonizalon, alall

1 | halide jonization, electric strength, crystal elactric strength, discharge delay, dielectric,
© | discharge propagation, Seitz theory, Townsend discharge ;
] - .

Co ,
) 1 A;BSTRAC'IT: Usinﬁ ogeneratots of the authors' design, capable of producing high voltage

propagation velocity of the discharge during a breakdown were measured in NaCl-,. KBr-,
' KC1~ and Ki-crystals. The electric strength of a crystal was found to be a function of the
: interelectrode distance rather physical constant of the crystal as previously

: pelieved. Itis concluded from the tests that orystal breakdown 1s initiated by impact
 fonization and that avalanche and multiavalanche mechanisms, respectively are involved

C ; pulses of up to 10-10 gec. duration, the magnitude of the discharge delay and the mean

o e U S A e - —
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o discharge when the orystal thickness is greater or smaller than 107 cmi '
' 'umnitg;m ?:el‘::g The Seitz theory of solid dielectric breakdown and the Townsend discharge

are extensively discussed. Orig. art. has: 3 formulas. L
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voltage nancsecond palaas
SOURCE: AN 5SSR. Komissiya po nauchrnoy fotografil i kinematografii.

photography and cinematography), 142-146 and ingert fscing page 113

graphy

TITLE: Utilization of certain properties of a gae discharge for producing high

fotografﬂ';'"f"?'n S TI50 . Vysoko EKOTOstIaya Totograrlys & Kinematogratiya (High-apeed

TOPIC TAGS: gas dischargs, pulse generator, plasuze dtagnostics, high epeed photo-

ABSTRACT: High voltage pulse of nanosecond duration are used for controlling the
Kerr cell and the image cog erter with an electronic shutter. By utilizing certein
properties of.gpark di.schg_x_gers. the authors obtained stable pulses with & front

duration of about 10 ° sec and achieved a smooth and stable control of the pulse dura+
tion. They also were sble to produce geries of short pulges with constant tize fa- |[—

tervals between the pulses such &3 are employed in high speed stop motion photag. aphy
High voltage pulse generators uaing the short time of comzutation of

Uspekh{ nauchnoy

spark digcharg-
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AUTHOR: B&ranov, A. V.; Vorob'yev, G. A. -

TITIE: IXnvestigation of pulaedﬂcurrents in KC1 end Ker crystals in prebree.kdaﬁf

SOURCE: 1VUZ. Filzika, no. &, 3965, 179-181 -

2, U gy
TOPIC TAGS: potassium chloride, potassium bromide, diclectric breakdown, ionic
crystal, space charge, electron recombination

ABSTRACT: Prebreckdovwn currents in thin ionic crystels are investigeted. A setup
for the measurement of pulsed currents in sclid dielectrics wvas uned. Single
pulses of rectangular form were uged with a rise time of 5 x 10°7 gec und ampli-
tudes up to 3 kv. The capacitive currents were cancelled out and the cctive cur-
rent passing through the dielectric was mcafmred with & broadbend (USh-10) ampli-
fier and a dual beem osci%&ggrqgh#(OK-lrwv.7 KCl end KBr single crystals 5--10 .
thick wer=e invest:_ gated. The currents were varied in flelds of W8--1 . Ww® viem.
It was observed that the curremt rulsee passing through the £C1 and KBr crystals
have & froat which 18 lese steep and has a Jacter fall-off tasn the pulaes of the

applied voltage. The change in the cwxrrent during the eactica of the pulse i8 re-
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lated to the formation of a positive space charge in the cathode region and to the
recombination of electrons injected from the cathode into the dielectric with ex-
cess positive charges. Orig. art. has: 3 figures.

- ASSOCTATION: Tomskiy politekhnicheskiy institut imeni S. M. Kirova (Toxsk Poly-
technic Institute) vv, 55 .
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¥ . - {GROB'YEV, A.A., professor, doktor £1giko-natenatichasiikh nauk; .
YOROB'YEV, N.I., dotsent, kandidat tekhnicheskikh nauk; TRESKI-
NA, M.N., inthener; VOROB'YEV, G.A., inshener; KALYATSKIN, I.I.,
inghener; TRUBITSYH, A.M., inshener; DMITREVSKIY, ¥.3., inshener;
EALOANOV, A.F., inzhener; RKUCHIN, V.D., inshener. ‘

"High voltage electrical engireering." Part 1 ana 131. A.A.Akopian .
and others. Reviewed by A.A.Voroblev and others. Blektrichestvo no.8: e
91-92 Ag 1504, (MLRA 738) o

1., Kafedra tokhniki vysokikh napryasheniy 1 xafedra elektroiszolya-
tsionnoy i kabvel'noy tekhnikl Tomekogo politekhnicheskogo instituta
im,- Kirove.

‘(Blectric engineering) (Axopian, A.A.)
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YOROB'YEV, G.A,

e St 1 ] o fraids.®
Remark on I.E.Balygin's article "Predisruption currents 'n .
Zhur.eksp. i teor.fis. 27 no.6:764 D 54, ) (MLBA 8:1)

1, Tomskly politekhnicheskiy institut.
(Blectric currents) (Balygin, 1.5.)
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4me on the or

le.
of a space charge in the sam

e, 5, 1 irgus [ess o
j e 91, WoTkS

SOURCE: tiva LTonely ni S. M. lg*f‘;gla,e‘ﬂ‘%s, Tomsk, Fub-

the Torsk detec‘ﬂg};iid Dielectrics, Tox;ik,teue}i%.é

the Conf;rezzeo‘;‘nthe Polytechnic:sl Institute,

1iching hou

Sunm 1854
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VGHB'YEV, G. A.

"0n the Froblem of Breakdown nf So1id Dielectries in a Nonuniform
Field," pp £9-95, 111, 7 ref

Abst: Results are given of an experimental study of the breakdown %n a
nonuniforn field of rock salt (NaCl), single crystals of KCL, KBr, KJ,
extracted from the fused allioys, and nrgunic glaes.

SOURCE: Izvestiya Tonskogo Folitekhn. Ip-ta ir. S. M, Kiroya (Mews of
the Tomsk Polytechnic Institute imeni S. M. Kirov), Volume 91, Works of
the Conference on Sclid Dielectrics, Tomsk, “ertember 1955, Tomsk, Pub-
lishing House of the Polytechnical Institute, 1956

Sum 1854 ' ' ,
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© VORUB'YEV, G. A. and KALGXWV, A. F.

~ "Cn the Froblem of Measurerent of Breakdown Energy of S~1id Dielectrics,"
pp 97-102, 111, 4 ref

Abst: For a clarification of the mechanism of hreakdown of solid dielectrics,
interest is devoted to deterriring ithe amount of enersy which leads {oc a loes
of dielectric strength as well as the amcurt of energy causing the wechanical
breakdown of the dielectric due to the influence of a high-voltace field. 1In
the article results are given of 1 reisurement by the caloriretric rethed of
the total erercy absorbed in a pulre rurture of solid dielectrics.

S.URCE: TIzvestiva Topskopo Folitekhn, Tn-ta ir, S, 1, Firoys (Yews ~f the
Tonsk Folytecknic Institute ireni S, U% Eirov), Volure ¢, Yorks of ‘he Cor-
cerence on Soiid Yielectries, Tomek, Serterber 1955, Tonsk, Fublishing Houre
of the Folytechhicil Institute, 1956

Sum 189
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. 112-3-5177D
Translation fromt Referativnyy Zhurnal, Elektrotekhnika, 1957, Nr 3,
p. 15 (USSR) .

AUTHOR: Vorob 'yev, G. A.
TITLE: Investigation of Breakdown of Solild Dielectrics at Vari-

ous Times of Voltage Application (Issledovaniye elek-
tricheskogo proboya tverdykh dielektrikov pri razlichnykh
vremenakh vozdeystviya napryazhenlya

ABSTRACT¢ Bibliographic entry on the author's dissertation for
the Degree of Candidate of Technical Sciences, pre-
sented to the Tomsk Polytechnical Institute (Tomskly
politekhn. in-t), Tomsk, 1956.

]

ASSOCIATION: Tomsk Polytechnical Institute (Tomskiy politekhn. in-t)
Card 1/1 '
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- proBYEY, 5 7. | |

usSB/Electricity - plelectrics, -
1956

Abst Journali Referst Zpur - FiZiks, Yo 12, 1956,

Authps  Vorob'yev, G- A

edag Tomsk

oglcal Institute,

R - gth of Monocrystals of Certain

tric Stren Voltage
Trtles memdex;i:; :fd gtitﬁlz: the Time of Application of the
AlkalioHalo

i

0, No 2, 256-261
original rim. 1 teer. £iziki, 1956, 30

time of eppli-

h Egy on the KC1

e dlelectric strengih Sst ' oy 1o of NaCl, KC1,

Abstracti Th:idiPinﬁ;nz;:ioghtage vas determined Lo emens 150 £ 10 /&g@'ic;a;

catio uged were O apd & plane.

imens use a hemisphere

Kbr, sod KIL. Bpec-Bi®s, = 1e space between valus of t, 12-39

the field was produse’ o o ontimony. For eash rt® (69) %

- The electrodes veren. Egy V08 increased by (ﬂh;z'gg i:d by (10-20)%
spaginens ver-‘(becalme of the delay in the ‘u‘;g at t > 10-6 seconds -
10 2(1:‘32%3.:;&01163 The increased value of “at ~ U at 811 time

at t & '

exp pe [} t
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USSR/Elsctricity - Dielectrics, G-2
Abst Journali Refernt Zhur - Fizika, No 12, 1956, 34999

‘ Tha oscillograms vere

t; (U 1s the energy of the crystal lattice). }
Apstract: ésed to determin$- the ti(me6of fc);maiéeg ando;l;: mei.ogr ﬁzpagaec
tion of the discharge, (1.6-2.2) x sec }
respectively, and the’time of -the voltage drop during the dbreak

down, .10"g seconds. The ionic nature of the space charge in

alkali-haloid crystals was demonstrated.

Card 2/2

APPROVED FOR RELEASE: 03/14/2001 CIA-RDP86-00513R001860820007-9"



LEASE: 03/14/2001

"APPROVED FOR RE
FRCHIBIEE DR BESIOEIP CIA-RDP86-00513R001860820007-9

N AR ——

f'=if:f‘_:‘_j,af;,_svoikll_l,z'-,sa-z_oxsu -
Elektrotekhnila, 1958, Nr 2, P 8(USSR) | -
AUTHOR: Vorob'yev, G- A. T R e S
TITLE: Effect of Voltage-A‘pplicaticn Time on the Electric Strength of Some Solid
Dielectrics (Zavisirxgcst' elektricheskoy prochnosil nekotorykl tverdykh
dielektzikov ot vremeni vozdeystviya napryazheniya)

Vranslat-oi&fr"om__ Re!erativnyyzhurnal. v

PERIODICAL: Izv. Tomskogd politekcha. in-ta, 1956, vol 91, pp 79-88

ABSTRACT: A ghort biblingraphic survey of the electric strength-time relation~

ahip for solid dielectrics is pzesented. Electric circuit diagrams are described

for recording breakdown voltage with different exposuref- Time dependence of
electric strength has been investigated for single crystals of NaCl, KCl, KBr,
and K140.15 mm thick} and for plexiglass {0.05 mm thick). For alkali-halide
cryatzls with 105 sec or more exposure. an increase in electric strength was
sbeerved which the author attributes to the iufluence of space charge. Atlx
167 zec or less, & considerable increase in electric gtrength was observed
that is due to discharge delay. Assuminag that the atatistical delay time in
hamogeneousd solid dielectrics is practically zezo, the author determines the

Card 172
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B SOY/112-58-2-1847
Effect of Vcltage.»Applicaticn Time oa the Electric Strength of Some Solid . - - -

time of discharge formation tp and the average velocity of discharge propaga-

tiom 'ch':v.,%-- , wtere d i8 the dielectric thickness at the point of breakdown.

Average velucity »f digcharge propagation {about 106cm/sec) increases with

an increase sny overvoltage a=d with an’increas’e of the crystal-lattice constant.

The author aubdivides polid-dielectric breakdown into two atages: a discharge- [REIE
formation stage, which leads 3 2 high electric conductivitys and a discharge- )
completion etage: which occura whez the resistance of the discharge charnel =
drops to zero and when the volizge on the gample drcps. Bibliography: 8 items. NS
Tomelkiy politekhnich. in-t {Tomek Polytechnic Lastitute), Tomek. ]

A.AV.

I cara2/z
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 ,Tranpslation from: Referativay/ ghurnal, Elektrotekhnika, 1958, Nr 2, P9 {USSR)

 AUTHOR: Vorob'yev, A. A, yorob'yev, G- A., and Kuchin V. D.
TITLE: Metlrods for Detervdizing SO v _Breakdows Yoltage in 2
Nonuniform Field (O metodike opredeleni.ya probivnogo napryazher.-iya

tverdykh dielektrikov Vv pecdnorodacm pole)

PERIODICAL: Izv. Tomsakogo politzkhn. in-ta, 1956, Vol 91, pp 193-195
ABSTRACT: PBreakdow p - _ nal factors in

' = a poruaiform field are deter-
it isnot a characteristic of the
jent medium, it is
a pit be drilled in the aclid -dielectric sample. NaCl, KCl,
of eamples with conic

breakdows of plate
mined by preperties © medizm;
golid dielectric proper. i the influence of amb

guggeseted that
KBr, Ki, and plexiglass crystals were puzctured. Unp
pits was found to be higher thaz that of plates. Impulae Unp with negative
polarity on the point is considerably higher tha= that with positive polarity-
Tte higher the lattice eneTrgys the kigher i8 Uap The above guggested sample
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S0Y/112-58-2-1857

o spethods for Determining Solid-Dielectric Breakdown Voltage in a Nonuaiform Field

gariag the electric strength Eu. of very thick solid dielec- _
mittivity of the dielectric; r ja radius of : ';
r NaCl 10-17 mm thick with DG voltage, L
3 items. Tomskiy politekhnich.

ghape permits mea

trica as Epp ® Up,/Er. where & is per

the zound tip of the poirt electrode. Fo

Epp © 1.01 ~ 1,625 Myv/em. Biblisgraphy:

in-t {Tomsk Polytechnic Tastitute), Tomek. }
) A.AY.
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VOROB'YEV, G. A.

Vorob'yev, A.A. and G.A. Vorob'yev [Tomsk, Politckhnichskly institut
~ (Polytechnical Institute)] On Severel Processes in the Blectrical Break-
‘down of Solid Dielectrics

Vdrob'ye‘a,‘ AA, anrl-G.A. Vorob'yev ({Tomsk, Politekhnichskiy institut
(Polytechnical Institute)] Electrical Disruption of Rock Salt Containing
Coloration Nuelei '

(Tae Physics of Dielectrice; Transactions of the All-Union Conference 0 ths Physics
of Dlelectrics) Moscov, Izd-vo A¥ S3SR, 1938. ‘oks p. 3,000 coples pristed.

This volume publiehes reports presented at the All-Union Conference on the Physics of
pisiectrics, held in Daepropetrovek in Auvgust 1956, sponsored b¥ the "Phyaics of
Diolectrics® Leboratory of the Pizicheskly inctitut imeni Lebedewe An 8SSR (Physics
Tnstitute imnui lebedev of the AS UGSR), and the Electroph;{aicn Departzent of the
‘Dnepropatrovskly gosvlerstvennyy universitet {Dnepropetrovak Btats University).
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Ionization Spark-throudx in solid dielectrics, Izv, vyd ucheb, zav.;
oniza

(MIRA 11:6)
¥iz, no,1:120-123 158, A
jmeni S.M, Kirova.
tokhnichekakly inatitut
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BEERGES

_AUTHOR: _Vorob'yev, G. A. 50V/139-58-4=30/30

< PITLE: Oscillograph with pulse feeding ucing the Arkad®yev-
Marx Multiplier Circuit (Ostsillograf 8 impul! snym
pitaniyem 8 primeneniyem skhemy umnozheniya Arkad®yeva~
Marksa :

PERIODICAL: Izvestiya Vysshikh Uchebnykh gavedeniy, Fizika,
' 1958, Nr 4, pp 174-176 (USsR)

ABSTRACT: Paper presented at the Inter—University Conference on
Dielectrics and gemiconductors, momsk, February, 1958,

In oscillographing processes of very short duration two
fundamental difficulties ar fapcountered: distortions i
due to the deflecting system/ jneufficient brightness of L
the image on the screen. For overcoming the second e
mentioned difficulty I. g, Stekol'nikov (Ref 1) proposed

and developed a method of pulse feeding of the cathode-ray

tube. I. 8. 8tekol'nikov, A. Ya. Inkov and

Chernushensko (Bef 2) buiit an oscillograph, the maximum

gspeed of recording of which is 340 000 km/sec, i.e.

1.1% times the speed of light. In this oscillograph a

voltage pulse with an amplitude of 8 to 10 kV is fed to the
surge transformer, on the output side of which a pulse

Cardl/6
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. o : , sov/lg -53.4. 0/3%0
.Oscillograph with pulse—feeding using the Arkad'yev arx
. Multiplier Circuit :

with an o 50 kv of a sbape 8s ghown in
m this oscillogram

Arkad'yev

wporming 1inse" &

circuit of the oecillograph and of the pu
reproduced in Fig.2. In this' oscillograph
ray tube 1310-28 is used (it was found that ©

value of % ng the maximum acceleratins vo
incorrect and it was not possible to operate the tube wit
a constant acceleration voltage exceeding 5 kV if

j1lumination of the scree to be avoid However,
iti factorily

with a sur ) .
‘On pressing [ Py, Py P5’ Py geb
closer and break 4 the condensers ) 05, Ce

will become series.connected. Thereby, & higher surge
d 2/6voltage will occur &bt the voltage aivider PNq. The

/ /



APPROVED FOR RELEASE: 03/14/2001

T T o e ]
5 AR AT S S T e
- 5 S I BTN FER e T

CIA-RDP86-00513R001860820007-9

(AT R

- - 50V/139-58-4-30/30
Oscillograph with pulse—feeding using the Arkad'yev-liarx
Multiplier Circuit

trigatron P and the delay elements 07 and Rg serve

for cutting off the accelerating yoltage of the tube.

By varying the time constant T = C -Ra and the distance
in the trigatron P nstent can be varied.

iIn Fig.> an duced of an acceleration
voltage pulse.

pulse 18 horizontal,wh

phenomenon. The magnitude of the res

divider DPNig and Rg and of the capacitance of th

surge generator during the gurge were chosen on the basis
of the permissible : (1 to 2%) of the voltage on
the flat part of the ing recording of the longest
phenomenon. This oscillopr is i
tions in the millimicrosecond range
However, the calibration of the voltage divider and
oscillograph plates as well as check preakdown tests on
dielectrics are usually carried out using pulses with
fronts of durations of geveral micro-seconds. Therefore,
Card 3/5the voltage drop in the‘accelerating pulse~during the time
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' ' SOV/159*58-4-30/§0
Oscillograph with Pulse—Feeding using the Arkad’yev-uarx
MultiplierT Circult

of approximately 10"5 sec should not gmount to mOTre than
1-295,  After preakdown of the g8p Ty the BUTES voltage
ig fed by the time 188 elements g, to the
left €ap of the gpark 8 ca&ging there a
discharge. The ultra—violet'radiation of the discharge
in the left g8P brings about a discharge in the centre

ap and this ultra—violet radiation in turn brings aboutb
a discharge in the right & The constant time 1aB

i th +time gcanning ghould be

T = BgCig *

switc%e& on not later o-gecond after
occurrence of the acce i oltage Surge.

the breakdovn of the middle &2P of the spark

g, the condensers Cc and ©Cqq discharge through the

resistances Roy and RBpo 3 ag a result of this, steep

front pulses are generated in the dividing capacitances
Cyp gnd Cp and the resistances Ryy and Bjg act

on the capacitance G.,. A pulse with a steep front and
Card4/6 @& flat tail is genera%%d on the capacitance Cqye For

S —

Y55 ERE BT
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’ . _ sov/ 139—58—4-—30/ 30
_ Oscillograph with Pulse-Feeding using the Arkad'yev-Marx
Multiplier Circuit

recording short duration phencmens the front of this
pulse is used (recording during the forward movement of
the beam). Thereby, the duration of the pulse«accelerating

of the beam ghould nct distort the oscillogranm obtained e
during forward travel of the beam. For recordinge
phenomena of longer durations (of the order of 10 gec)
the tail of the pulse is utilised (recording during the
; severse movement of the beam). From the voltage divider
AN 11 the deflection voltage is fed to the time-scanning

plates.A pbreakdown of the right-hand g8P of the spark
flash relay gwitches on the surge generator. It is
. pointed out that synchronisation of the accelerating
‘ pulse and the pulseg used for time scanning will be
achieved only if the discharge gap Py preaks down after
preaking down of the gaps P2,P3,P4. The here describesd

oscillograph is at present used for jnvestigations in the
millimicrosecond range. in Fig.4 an oscillogram is

reproduced of a breakdown of a KI erystal recorded by
Card5/6 H
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! sov/ 159-58—4—50/ 30
Oscillegraph with Pulse-Feeding using the Arkad'yev-darx

multiplier Circuit

means of this oscillograph by M. A. Melnikov.
Acknowledgments are made to Professor A, A. Vorob'yev
for his cooperation and interest in the work described
in the paper.

There are 4 figures and 2 references, both of which are Sy
Soviet., .

(Note: This is & compiete translation except for
' the figure captions)

Card 6/6
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Aﬁwnbax Kuchin, V. Doy candidate of Techniocal 50V/105-58-T-24/32
- -Jciences
TITLE: Conference on golid Dielectrics and Semiconductors (Konferentsiye

po tverdym dielektrikam i poluprovodnika.m.n)
PERIODICAL: Elektrichestvo, 1958: NF 7, pp. 85 - 85 (USSR)

ABSTRACT: The conference took place from February }rd to February Bth,
1953, in the Tomsk Polytechnical Institute, Section of Breakdown
of Solid Dielectrios and Semiconductors. I.Ye.Balygin, Candidate
of Technioal Sciences (Leningrad), reported that from the cal~
culation data of the resistance of the discharge channel and on
the basis of the obtained oscillographs he could draw tinal
.conclusions concerning the dynamics of the development and the
physical nature of the breakdown of 41 tanium-containing ceramic
material with £=20. G.A.Vorob'tyev (7PI), Cendidate of Technical ~
Sciences (TPI) constructed an g’_’é’éillograph with pulse feeding.
This oscillograph pe§m1€3*the Teliable registration of phenomena .
of & duration of 107 set. M.A.Mel'nikov TpP1) found that the '
Card 1/5 electric.strength ani the time of lagging of the discharge in
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‘Conference on Solid Dielscirics and Semiconductors 30V/1°5'58_7-24/32 5

the breakdown of NaCl-, KCl=y KBr-, KJ orystals and methylmetga-
crylate orystels with pulses of & front jength of (5 - 7).1077
sec &re almos?t jndapendent of the chemical composition. AYe
Agtafurov (7PI) reported on vollege ve.time characteristics and
the dependence of the braakdown voltage on the thickness in the
elactric preakdown of solid dielectrics of conniderable thickness
. (2 - 34 mm). The applicability of the empirio formula of Gorev-
<0 . ' Mashkileyson for the latter is shown. G.A.Andreyev (TPI) found )
K . by means of the double-ray oscillograph that the temperature .
. dependence of the electrical gtrength on HaCl, KCl and KBr has & .
paximum in the oase of o breakdown due to thermsl instability e
in the range of room temperatures. V.D.Kuchin (TPI) found, pro- e
ceeding fron the single electron model, the dependenne of the '
electrical strength on the temperature in the following formt
F*(T) = kT/Ze).(T), where A denotes the free length of path of
the electron. K.K.Sonchik (TP1) found that the time of lagging
of the discharge in the lon crystals 43 the shorter, the higher
the excess voltage at the sample and the crystal jattice energy L
: are. M.P.Tonkonogov and Ye.T.Nadiroy (Karaganda Mining Institute) e
Card 2/3 investigated the destruction of coal by an electrohydraulic shock.
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Conference on Solid Dielectrics and Seniconductors SOV/105-58-7-24/}2

The calculation showed that the discharge channel formed in the
breskdown of the water is the source of the shock wave which

destroys the coal. V.I.Obukhov (TP1) showed that the introduction

of U - 10% solid powdery dielectrics into transformer oil, castor

oil, glycerin, and distilled water influences to a Vvery amall

extent the amount of the resistivity to electric pulses. The

gtrength of the syatems is to & grent extent inoreaned in the

: cape of a content of admixtures of 0%,
ASSOCIATIONs Tomskiy politekhnicheskiy institut (Tomsk Polytechnical Institute) 2

1. Dielectrics--USSR 2.rSem1conductors--USSR 3. Conferences

. card 3/3
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* 9(3) v - sov/143-58—1o-19/24
AUTHORS: Vorob'yeVs A.A.s yorob'yev, Geho Sonchik, %.E.

Vorob'yey, Z===7 -

. pITLE: A case of Lightning gtrokes

’PERIODICAL: 1zvestiya vysshikh uchebnykh zavedeniy, Energebika,
' 1958, Nr 10, PP 145-146 (UCSR)

ABSTRACT: A thermal ghunderstorn was observed over Tomsk on June
29, 1958, at 1200 hourse. 1,ightnings struck tvo poplars
and & building jocated on the hill Voskresenskaya gorae
within the city. Observers gaw five 1ightning strokes.

hi 0

four. phe authors present four photographs showing
the destruc’cions of the trees caused by 1ightningse.
one of the poplars wes nit at 2 neignt of 10 m (the

thru 8 wooden boX for starlings having gsheet netal tOP
' - and bottom. The box was split. The rind of both
Card 1/2 poplers yas torn off and 2 large gplinter destroyed
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a window located at a distance of 4 m from the treces.
A woman working in the kitchen noticed electrical
discharges during the lightning strokes. The water
and power mains and the central heating were in the
immediate vicinity. A receptacle in the kitchen was
destroyed. The plug at the power meters was burnt,
and the telephone became defective. The authors as-
sume that the discharges jnside the building were
caused by the lightning current passing thru the roots
of the poplars. The authors point to the danger :
caused by trees in the immediate vicinity of buildings
during thunderstorms. Therefore, lightning erresters
are necessary. Further, it is mentioned that some
people claimed to have seen & red-colored spherical
lightning at a height of some ten meters, disappear-
ing with a loud noise. There are 4 photographis.

. Card 2/2
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AUTHORSS  yoroblyev, A. L« Jorob'yev, G- A. 48-22-4-1/24

\___’___‘/———_——--
TITLE: On Some processes in the Blectric Breakdowa of 30134 Dielec-
; trics (O nekotorykh protsessukh pri oloktricheskom proboye
tverdykh dielektrikov)

PERIODICAL: Izvestiys Akademii Nauk 355R, Seriya Fizicheskaya, 1958
‘ Yol. 22, Nr 4, PP- 392-396 (USsR)

ABSTRACT: The anthors here determined by experimental methods the de-
pendence of the dielectric strength of the monocrystals cf
NaC}, KC1l, KBr and KJ on the duration of the application of
voltage. (reference 1) If the exposure lasts 1.10~7 sec and

less an increase of dielectric atrength conditioned by the
discharge delsay is observed. For the purpose of datermining
the statistical delay period in solid dielectrics brepkdown
tests were performed on X-r8y jrradinted common salt. After
the value of the dielectric atrength at @& respective exposure
and the value of the stetistical dielectric atrength were
known, the period of developnent of the discharge was deter-
mined by means of a voltage opocillograph. 1t nust be nention-
ed, that in the case of a noticeable discharge delsy & con-
siderably greater spreading of the values of dielectric
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e Electric Breakdow

on Sonme processes in th

trics
gtrength exists 88 is the case with an expositi
- 6.10-5 seo (tevle 1). With on exposi
10-1 = 6.107 ding of the dielectric strength
is conditioned by structural
micro-fissures, mechanicel stresses
-7 gec and below in

on of from
tion of from

defects in the samples,
and other causes. At an exposure ,4.10
1es the gpread due to the difference of the period
i to this gpreading. The

{gokred sampP
dence of the dioloctric

{ breakdown in

of KBr on the exposure.
i to two staged as in gas-
and the

which fact exjains the
down process into the stago oss of dielectri
gion 4o of relative shoracter.

and in the stage of destruc
destruction of the solid dielectric occurs in the
i {f the jncrease © the

ocCurs,

principal

stage of he actual discharge. Because ©

dielectrio gtrength of oolid dielectrics the probability of
mechanical destruction inorcastsd with a short duration of
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On Some Processes in the Electric Breakdown of Solid 48-22-4-7/24
Dieleetrics

exposition. There are 2 figures, 2 tables, and 6 references,
3 of which are Soviet.

ASSOCIATION: Tomskiy politekhnicheskiy institut im. 5. M. Kirova (Tomsk
Polytechnical Institute imeni S. M. Kirov)

AVAILABLE:  Library of Congress

1. Single crystals--Dielectric properties 2. Voltage--Appli-
cations 3. Dielectrics--Test methods
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AUTHORS: Vorob'yev, A. A., Vorobiyev, G. &. 48-22-4--8/24
TITLEs Investigation of the Blectric Breakdown of Rock Selt

Containing Color Centres (Iscledovaniye alektrichaeskogo
_proboya kamennoy soli, soderzhashchey teentty okraski)

PERIODICAL: ~ Izvestiya Akademii Navk SSSR,Seriya Fizicheskayn, 1958,
Yol. 22, Nr 4, pp. 397-400 (UsSR)

- ABSTRACT: The influence of color centres representing sourced ‘of

weakly bound electrons on the dielectric strength of alkali-

halogen salt crystals was repeatedly investigated (table 1).
The authors determined the dependence of electric strength of
colored and uncolored crystals of rock salt on the period of
posure to voltage. The coloring of the crystals vas produced
by means of an X-ray irradiation (150 kV, 10 mh) at an ex~
posure of 4 hours'! duration. The colored samples were sub~ N
jected to breakdown partly in brilliant light and partly in “
darkness. The results are gshown in the figure. The values of
dielectric strength are referred to the probability of break-
down ofaz = 90%. Experiments were also conducted concerning
the breakdown of colored and uncolored crystals of rock salt

Card 1/3 in an inhomogeneous field with an exposure of about 10~ °sec.
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Inyestigation of the Electric Breskdown of Rock Ssolt 48~22-4—8/24
Containing Color Centres

In order to exclude the influence of discharges in the sur-
rounding medium, the samples were equipped with conical
depressions. mable 2 shows the results of the investigetions
and, for the sake of comparisorn, also the values of brealidown
in the homogeneous field. If the polarity of the tip is
negative, different directions of discharge occnr (tedle 3).
The modification of the discharge directions in X-ray
jrrediated gsanples is apparently conditioned by the effect of
the photoelectrons on the spaoce charge around the tips
Summary: The valuea of dielectriz stroength are lower in
colored crystals than in uncolored ones at an exposure o
voltage of 107! sec and above, If the expooition is from

2 —— 3,107° 8ec.; about equal values of dielectris strength
are obtained. The period of development of the treekdown of
colored crystals at an exposition oxceeding 10-1 ses ancunts
to about 6,8.10"8 sec. The photoelectrons in colored crystels
modify the discharge direction at & positive polarity.

There are 1 figure, 3 tables, and 7 references, 5 of which
are Soviet.
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Investigation of the Electric Breakdown of Rock Salt 48-22-4-8/24
Containing Color Centres o
ASSOCIATION: Tomskiy politekhnicheskiy jnstitut im. 5. M. Kirove .
(Tomsk Polytechnical Institute imeni S. M. Kirov) §

AVAILABLE: I;ibrury of Congress

1. Crystals—-Dieiectric properties 2. Dielectrics;uDetermi.xation
3. Crystals--Colorimetric analysis

card 3/3
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: : | 80V /58-59-9-20518
pranslation from: Refei'a..tivnyy ghurnal Fizika, 1959, Nr 9, P 147 (USSR)
‘AUTHORS: Astafurov, AV, Vorob'yev, A.A., Vorob'yev, G.A., Kevroleva, K.M.
TITLE: The Volt-Second Characteristics of Solid Homogeneous pielectrics
PERTODICAL:  IzV. romskovo piliteknn. in-ta, 1958, Vol g4, pp 16 - 19

ABSTRACT: The authors measured the volt-second characteristics at sparkover in the
: homogeneous and {nhomogeneous (one electrode being in the form of a point)
field of & great number of solid dielectrics: single crystals of NeCl,
KCl, Ker and KJ, single crystals of Seignette's salt, ice, foliated talc
containing water of crystallization, porcelain and others. For the sparking
voltege & value was selected ch sparkover occurred with a probability
inv when samples
c or less, an in-
crease in electric r a. arking voltage’

under short exposures Tt is well-known (cf.
RZhFig, 1959, Nr 1, 11 , uresshorter than (2 -3¢

. 107" 8ec, the tim ing the discharge
v tr was ascertained from age velocity

/ /
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80v/58-59-6-20518
The Volt-Second Characteristics of Solid Homogeneous Dielectrics

of the propagation of the discharge was determined from the values of tg and the thick-
ness of the samples, The following conclusionsswere drawn: 1) for solid homogengous
dielectrics with high electric resistance (~10° V/cm), -vg 18 of the order of 10° cm/sec;
2) in the case of a homogeneous field, the value of v v {s several times greater for thick
samples (0.5 to 1,5 cm) than for thin samples (0.15 to 0,3 mm); 3) v,y is significantly
greater for the positive than for the negative polarity of the point; and 4) v, in-

. ecreases with an increase in overvoltage,

L

Yu,S.K.
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, sov/58-59-9-20520
Translation from: Referativnyy Zhurnal Pizika, 1959, Nr 9, P 147 (USSR) '

AUTHORS: Vorob'yev, G.A., Kuchin, V.D.

TITLE: On the Nature of the Formation of the Space Charge in Jonic Crystals
' PERIODICAL: Izv. Tomskogo politeknn, in-ta, 1958, Vol 9, pp 56 = 57

ABSTRACT: Measurements have shown that the eslectrio registance of jonic orystals
inereases with an jnerease in the duration of applying the voltage. This
phenomenon 1s explained by the influence of the space charge that 18

formed, There exist various explanations of the effeot of the space
charge on the electric resistance of ionie erystals. The authors hold
that the space charge 1is formed in ionic crystals on acoount of the flow
of ions toward one of the electrodes. This is substantiated by the
following calculation: electronic mobility in the air is 103 times
greater than ionic mobility., If this ratio is also adopted for the case
of NaCl, and if account 1s taken of the fact that the time of forming
the charge (the eleotronic process) in samples of NaCl is of the order

Card 1/2 of 10~ sec, then the time of forming +he ionic space charge,under the
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, 80v/58-59-9-20520
On- the Nature of the Formation of the Space Charge in Ionic Crystals

condition of the flow of ions through the thickness of the sample, must amount to
10°5 sec. -According to the authors' data, the influence of the space charge begins at
this time, The hypothesis concerning the ionic nature of the formation of the space
charge is ocorroborated by a consideration of the exposure dependence of the electric
resistance of NaCl at various temperatures, .
M.N. Treskina .

Card 2/2
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AUTHORS:

PITLE:
PERIODICAL:

ABSTRACT:

Card 1/2

Vorob'yev, A.A., Doctor of Physico-Mathematical Sci-
ences, trrofessory Voroblyey, G.A., and Mel'nikov, M.A,

Formation of Dischérge in So0lid Dielectrics

Izvestiya vysshikh uchebnykh zavedeniy - Energetika,
1959, Nr 4, pp 35-37 (USSR) '

The article deals with the dependency of the electric

puncture strength on the duration of the effect of

the voltege in alkaline salts (NaCl, KCl, KBr and KJ),

halite, muscovite, and some synthetic materials used

for insulation purposes (styroflex, polystyrene, tef-

lon, and plexiglass). The duration of the effect of o
the voltage was between 10=° and 10~ sec. The result ’
of the test is given in tables and graphs. It was

found that the electric puncture strength decreased

with the duration of the effect of the voltage up to

a certain point and then either started to rise again

to a small extent (halite) or remained constant (syn-

thetic materials, muscovite)., The monocrystals of the
alkaline salts showed a constant fall of the electric

APPROVED FOR RELEASE: 03/14/2001 CIA-RDP86-00513R001860820007-9"
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5/139/60/600/006/026/032
E032/E414

AUTHORS: Sokolov, A.A,, Professor of Moascow State University,

Stalin Prizewinner, Doctor of Physico-Mathematical
Sciences, %., Docent and
Moskalev, V.,A,, Docen

TITLE: On the 50th Anniversary of the Birthday of
Aleksandr Akimovich Vorob‘'vev

PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy, Fizika,

1960, No.6, pp.161-164

TEXT: A.A.Vorob'yev was born in 1909, He attended the Tomak
State University between 1927 and 1931. In 1931, he graduated
from the Division of Physics and Mechanics, In 1935, he
produced a "brilliant dissertation" and became a senior scientific
worker aznd Docent of the Tomsk State University in the

Department of Experimental Physics. In 1936, A.A.Vorob'yev
organjzed the High-Voltage Laboratory at the Siberian
Physicotechnical Institute and became its head. In 1939, he
successfully completed a dissertation submitted for the degree
Caxd L/ 5
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On the 50th Anniversary of the Birthday of
Aleksandr Akimovich Vorob'yev '

of Dactor of Physico-Mathematical Sciences, This dissertation
was based on experiments carried out at the High-Voltage
lLaboratory and was conterned with the electron theory of the
breakdown of dielectrics, On completing his doctoral \//

dissertation, A,A.Vorob‘yev began work at the Tomsk
Polytechnical Institute as the Head of the Department of High-
Voltage Technology. In that post he showed great scientific

" and administrative ability, and soon after was appointed the

Dean of the Power Engineering Division and later Deputy
Scientific Director, Since 1944, A,A.Vorob'yev has been

" Director of the Tomsk Polytechnical Institute, In the forties,

A.A Vorob'vey devoted his attention to the devslopment of
charged particle accelerators and the physics of dielectrics,
In 1947, a small group of scientists working at the Tomsk
Polytechnical Institute, and headed by Profeasor Vorocb'yev,
began work on the design and manufacture of betatrons, The
firat betatron produced in the Soviet Union was designed and
Card 2/5
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On the 50th Anniversary of the Birthday of

.Aleksendr Akimovich Vorob'yev

made by this group in 1948, A series of 15 MeV butatrons was
produced soon after, and the accelerators designed at the Tomsk
Polytechniczal Institute began to appear in the scientific )//

establishments of the Soviet Union. Over 50 electron
accelerators have been produced up to the present time and

"5, 15 and 25 MeV betatrons from the Tomsk Polytechnical

Institute are working at Moscow, Leningrad, Kiyev, Dnepropetrov-

‘Kazsn etc . Two 15 MeV betatrons have been set up at Peking

University and the Chin-Khua Polytechnical Institute,

On Profesaor Vorob'yev's initiative, the Tomsk Polytschnical
Institute has now a large team of specialists in accelerator
technology. In 1958, an Institute of Nuclear Physics,

Electronics and Automation was opened at the Tomsk Polytechnical

Institute and its activities are concerned with the development
of low, medium and high energy electron accelerators. At the

_present tima, A,A .Vorob'yev directs the Laboratory of

Electronics and Automation which is concerned with the
Card 3/s :
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On the 50th Anniversary of the Birthday of
Aleksendr Akimovich Vorob'yev

- development of new acczlerator inatallations, including a new

wavegulde accelerator suggested by Vorcb’yev which will be
capable of producing very high energy electrons, although the
overall dimensions of the installation and the high-frequen:y
power consumption will be small, Results obtained in this
direction were reported by Vorob'yev at the International
Conference on High Energy Accelerators which was held in Geneva
in 1959, In the fifties, Professor Vorob'yev also directed the
research in the physics of solid dielectrics. Among Profesar:
Vorob'yev's publications are: "Charged particle accelerator:s . N
“Electrical stirength of solid dielectrics®, *High-voltage
technology®, ™Ultra-high voltagea” and other monographs .
Professor Vorob'yev is the author of some 200 scientific papers
and 7 monographs and textbooks.. He i3 a member of the Communist
Party of the Soviet Union (since 1940) and has frequently been
elected as a member of the iocal committess of the KPSU.

In 1959, the citizens of Tomsk unanimously eiected him as their
Card 4/5
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AUTHORS Vorob'yev, A,A., !o:gh'xev, G.,A. and Koatrygin, V,A.

TfTLE: Dependence on Thickness of the Breakdown Time of a
Dielectric
PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy, Fizika,
, 1960, No.6, pp.166-167 ..
) TEXT: Previous work on the electrical breakdown of solid .
diclectrics {(Ref,l to %) showed that there exists an analogy . s

between the behaviour of solid dielectrics and air. It was
shown that the formation of discharge in NaCl and KC1l crystals,
having a thickness of a few tenths of a millimeter or more,

is in fTact a single cascade process. Fig.,l shows the
dependence of the discharge delay time t, as @ function of the
specimen thickness of NaCl, KCl and KBr crystals (tgq 1is in
seconds, d is in cm), Fig.2 which was obtained experimentally :
by the present authors shows the discharge delay time tq for an -
air gap as a function of the air gap length d (in m=a), The e
results shown in Fig.2 were obtained with p = 759 mm Hg,
Card 1/3
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Dependence on Thickness of the Brezakdown Time of a Dizlectric

t .= 20°C and the spherical slectrodes irradiated with UV to
avoid statistical effects, The analogy betwszen the two figures
is apparent. There are 2 figures and 8 references: 7 Soviet and

1 non~Soviet.

ASSOCIATION: Tomskiy politekhnicheskiy institut imeni S.M.Kirova
(Tomsk Polytechnical Institute imeni S.M.,Kirov)

_ SUBMITTED:  October 6, 1960
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AUTHORS : Vorob'yev, A.A., Doctor of Physico-Mathematical Sciences,
Vorob'yev, G.A. Candidate of Technical Sciences,
. 5;}! Ere'v;'sm'-, 'V.%‘. , Candidate of Technical Sciences and
Kalyatskiy, 1.I., Candidate of Technical Sciences
TITLE: New High-Voltage Laboratory in Siberia.

PERIODICAL: Vestnik elektropromyshlennosti, 1960, No.7, pp.18-21

TEXT: " fn 1960 a comprehensive high-voltage laboratory was
built at the Tomskiy politekhnicheskiy institut (Tomsk Polytechnical
Institute). Breakdown phenomena of gaseous and liquid insulation,
the breakdown and destruction of solid dielectrics'and the insula-
tion systems of high-voltage power equipment will be studied in
this laboratory; it will also be available for experiments by
students specializing in high-vobtage engineering. The laboratory
has a high-voltage hall of 460 m“ floor space, an open testing area
of 4000 mz, and auxiliary buildings. The main equipment consists
of a 5000 kV outdoor and a 3000 kV indoor surge generators and a
series of test transformers rated at 50 Cop.Bey 1000 kV and

1000 kVA. The space occupied by this equipment was the main
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New High-Voltage Laboratory in Siberia

factor determining the dimensions of the high-voltage laboratory.
The high-voltage hall is 21 x 29 m with a height of 16 m. It has
natural illumination from the southern and western sides, a

. ventilation system that ensures complete replacement of the air
five times an hour, water-operated heating and electric lighting.
For handling the equipment a 5 ton gantry crane with a span of

20 m is available. The 3000 kV surge generator is 9 m high with
cross-section dimensions of 2.5 X b m, The step up-rectifier
system for charging the surge generators is based on a doubling
circuit with a maximum voltage of 300 kV and a power consumption
of 20 kVA during maximal conditions. A photograph is included

of the 3000 kV surge generator with a sphere-sphere gap. The total
weight of the generator is about 12 tons. It has equipment for
automatic striking of the first discharge gap, automatic grounding
on disconneciing the generator, equipment for changing the polarity
of the pulse and remote control of the movement of the rod with the
intermediate discharge gaps and of the bottom, 1 mm dia., metering
sphere. A l2-stage, 1200 kV surge generator is also erected in

Card 2/5,
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New High-Voltage Laboratory in Siberia

this hall and is built in six storeys, each containing condensers

in metallic housings, 0,28 uF, 100 kV operating voltage; when using

a surge capacitance of 23 000 pF, the energy reserve is 16.5 kW-secs.

There is also a third surge generator, of 600 kV, made up of two

stages and having an energy reserve of 17.3 kW-secs when the

capacitance during the surge is 96 000 pF. The screening, which is
described, proved sufficient during operation of the surge .

‘generator to exclude any electromagnetic influence on the metering

and radio circuits in the halls neighbouring the high-voltage hall, e
Test transformers are used as the high-voltage a,c. source, and -
are installed in two zones of the high-voltage hall. For inter- /4/ 3
phase tests, a 250 kV, 150 kVA transformer is used. Phase

insulation is tested by means of a 200 kV, 35 kVA transformer. The
transformers have a stepless voltage regulation and the necessary .
protective equipment. For measuring the high-voltage, 50 cm dia. K
sphere~sphere discharge gaps and 300 kV voltmeters are provided.

Liquid insulation is tested in a tank of 3 m dia. and 16 m> volume

which has a removeable 1id and a bushing designed for 110 kV.
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New High-Voltage Laboratory in Siberia
Control of each of the hi

200 kV and 250 kV transformers and for the 600, 1200 and 3000 kV

surge generators. The dimensions of the hall were governed by the
size of the 3000 kV surge generator. The outdoor test space,

80 x 50 m, is provided for investigating insulation under the
conditions of the Siberian climate. The high-voltage equipment of
this test area consists of three 1000 kV, 1000 kVA transformers and
a 5000 kV surge generator, The control of the high-voltage outdoor
apparatus is from a single-storey building with a floor space of
170 mz. A photograph is included of the outdoor test area which
also shows a general view of the high-voltage laboratory building.
The training and auxiliary buildings consist of a high-voltage
laboratory with equipment for obtaining a.c., d.c. and surge
voltages up to 300 kV, an over-voltage laboratory, an oscillographic

‘laboratory and an insulation engineering laboratory, with an air-

conditioned chamber in which any temperature between -70 and 100°C
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can be maintained while a hi

There are & figures. gh voltage of 30 kV is applied.
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- AUTHORS: Torob'yev, A, A., Vorob'yev, G. A., and Mel'nikov, M. 4.
TITLE: Propagation of a Discharge in Monocrystals of NaCl and XC1

‘PERIODICAL: Fizika tverdogo tela, 1960, Vol. 2, No. 9, pp. 2019-2024

\
TEXT: Electric diechargg;}in monocrystals of NaCl and KCl1 were studied.
Table 1 gives a summary of the different conditions under which the

experiments were carried out : discharge between a negative point

electrode and a plane, between a positive point electrode and a plane,
and between two point electrodes in a homogeneous field. Fig. 1 shows
microphotographs of an incomplete discharge between a positive point . e
electrode and a plane, and a negative point electrode and a plane. N
According to the calculations of Ref. 9, there is formed a molten channel

of a diameter of some microns. Therefore, the duration tyj of the discharge = :
was measured by means of an oscillograph, and the length 1, of the channel R
was determined with a microscope; the functions 1, - f(td) and v, = d1/dat b

were obtained. Fig. 2 shows a diagram of the function vy - f(td) for

. Card 1/3 | E
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Propagation of a Discharge in Monocrystals s/181/60/002/009/037/047/xx
of NaCl and KCl 7 B004/B070 :

positive and negative point electrodes. Since 13 increases with td' the

observed phenomena may be explained as a single-avalanche discharge. The
discharge proceeds along the [100] plane of the crystal for a negative
point electrode; it proceeds along the plane [111] and, less often, along

[j10] for a positive point electrode. The average value Vo of the rate ;

of propagation of the discharge was calculated (Table 2). v is consider- -

'~ ably higher for a positive than for a negative point electrode. Therefore,
there is an analogy between the discharge in the crystals investigated and
that in a long stretch of air. The following relation was found to exist
for positive point electrodes: v, = 0.1(db/td min)e(bt/td min)(1), where

d is the distance of the electrodes (0.4 - 1.2 mm), b a constant, t4 min

the minimum discharge time. Pig. 4 shows a microphotograph of the dis-
charge between two points. The discharge channels are in the neighborhood
of the negative point. Direction and rate of discharge depend on the
structure of the field, which is int'luenced by the positive ion charge.
On account of impact ionization, the ionic charge is so concentrated in
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Propagation of & Discharge in Y¥oracrystals s/181 60/b02/009/057/04pkx
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.golid dielectrics that the propagation of the discharge depends on it.
There are 4 figures, 2 tables, and 12 references: 11 Soviet and 1 German.

ASSOCIATIONR: Tomskiy politekhnicheskiy institut (Tomsk Polytechnic
Institute)

SUBMITTED: February 10, 1960
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AUTHORS: Vorob'yev, A. A., Vorob'yev, G. A. . ' N
TITLE: Hules Governing Pulsed Breakdown of Solid Dielectricsh‘

PERIODICAL: Izvestiya Akademii nauk SSSR. Seriya fizicheskaya, 1960,
- 701. 24, NO. 1, pp. 75“85

"TEXT: The artici@ under reviow,'which was read at the Second All-Union

Conforence on the Physics of Dielectrics (Moscow, November 20-27, 1958),

glven an acoount of the present stage of researoh concerning the subject

-mentioned in the title. In the fifties the Tomskiy politekhnicheskiy

institut (Tomsk Polytechnic Institute) developed a method which is used
to study pulased breakdown of solid dielectrics as well as a nethod
employed for the production and recording of pulsed voliages with
durations of down to 1077 sec. C. A. Vorob'yev and V. D. Kuchin measured
the depsndence of electric strength of NaCl, KCl, KBr, and Kl single
‘orystals upon the duration of voltage action., It 1s shown that the

explained by M. A. Mel'nikov. Mel'nikov also took the volt-second

mininum was strongly shifted toward shorter times. This effect was t{k/
)

~. .Card 1/4
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Rules Governing Pulsed Breakdown of Solid 8/048/60/024,/01/06/009
~ Dielectrics BO0O6/BO14

characteristic of the same crystals with exposures {from 10'9 sec on

(Fig. 2). The corresponding results as well as those obtained from a
number of other publications are discussed in this article. K. M. Kevroleva
carried out investigations of crystal hydrates, and obtained volt-second
characteristics similar to those of alkali halides. Ye. A. Konorova

studied the electric strength within the range 1-10'6 - 5'10°8 sec without
£inding any change. Similar investigations csrried out by Mel'nikov showad
that the disruptive strength increased by 15 per cent when the shortest

exposure within the range 1410 = 5«10’9 gsec was used. Further, he studied
the volt-second characteristics of Eolxqgsg\(rig, 5). Again, he noticed
that the disruptive strength increased by i15-20 per cent when the shortest
exposure was applied. A. V. Astafurov. measured the volt-second character-
jatics of rock salt, river ice, paraffin, and organic glass¥bn breakdown
in great thicknesses (Pig. 6). Next, the authors give further results
concerning characteristics obtained at the Tomsk Polytechnic Institute and
give a survey of details reported in numerous publications on the break-
down delay. The authors discuss results obtained by A. F. Val'ter, L. D.

Inge, Mel'nikov, Vorob!yev, Kevroleva, Astafurov, and many Western authcri}///
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A,

" Dielectrios , BO06/B0O14

The duration of breakdown delsy is composed of the delay time and the
duretion of the development of the discharge tg. As confirmed by the
date of the accompanying table, the mean velocity vy of propegation of a
discharge may be satisfactorily described by the formula " d/tf, vhere

d is the sample thickness. The sentence of this equation is formulated

and discussed. K. K., Sonchik determined the delay time for NaCl, ¥C1i, KBr,

and KI single crystals. He found that vy increases with increasing over-

voltage, increasing lattice energy, and positive polarity of the peak. In e
the following, the authors discuss a few details concerning the depend- -
ence of the breakdown voltage on the thickness of the sample, and some :
rules discovered by various authors (sonchik, Vorob'yev, Mel’nikov, N. ¥.

Torbin) are described. The following rules are summarizedt 1) At high

values of d a polarity effect is observable; 2) positive polarity of the

peax shows a higher v, than negative polarity, vy rises with increasing
overvoltage, 3) tg increases with d, 4) the second stage of discharge in

: glkali-halide crystals is shorter by several orders of magnitude than tg.

5) The volt-second characteristic of alkali-halide single crystals jakes
a bucket-like course. 6) In solid dielectricas vy is of the order 10° cmfec

Card 3/4 bf/ ;;g
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and decreases with a rise in temperature. 7) The breakdown voltage
increases in homogeneous and nonhomogeneous fields more slowly than with
the thickness of the dieleotrioc. In the case of many solid dielectrics
it can be described by the seme type of equations. In conclusion; a
number of problems arec mentioned, which so far have not been solved.
There are 8 figures, 1 table, and 28 references, 20 of whigh are Soviet.

ASSOCIATION: Tomskiy politekhnicheskiy institut (Towsk Polytechnmic q///

Institute)

kY
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AUTHORS 1 ‘Yorob'yev, A.A., Vorob'yev, G.A«, and Xostrygin, V.A.

' (Tomsk) ~ - = ,

TITLE On the dependence of the breakdown time and the
breakdown voltage of dielectrics on their thickness

PERIODICAL: Izvestiya Akademii nauk SSSR, Otdeleniye tekhnicheskikh
e nauk, Energetika. i avtomatika, 1961, No.2, pp. 62-64

TEXT Tests show that ere are many identical relationships
between the impulse breakdown of solid dielectrics and of air, and
there is reason to return to the hypothesis of breakdown of solid

dielectrics by impact ionisation with electrons., It is of intercst
to study the relationship between the breakdown voltage and delay
time of the dielectric as a function of thickness, In air, when
pd 3 1000-1500 mm Hg.cm and the overvoltage is several percent,
streamer discharge occurs apd at atmospheric pressures the delay
time is of the order of 10~V sec. At low air pressures when
pd < 200 mm Hg.cm the delay time is of the order of 10-3 sec.

This increase in delay time is due to a change in the mechanism of
breakdown. At low values of pd, Townsend's electron avalanche

Cerd 1/5
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On the dependence of the breakdown time and the breakdown voltage
of dielectrics on their thickness '

breakdown occurs., In the first ionisation theory of breakdown of
solid dielectrics, due to A.F. Ioffe, it was shown that the
electric strength should increase with reduction of thicknessi . .
it was later noted that in thin solid dielectrics the delay time .
may be large because of its statistical nature or because of the
large number of avalanches necessary to form a conducting path
between the electrodes. Early experiments on rock salt of micron
thickhess confirm the increase in electric strength and delay time
8. in thin layers and show that breakdown of solid dielectrics .
¢ gommences with impact ionisation. Fig.1l shows the dependence of T
the delay time (in secs) on the thickness, d, in p (left orqiuuto.
KI; right ordinate, NaCl, KC1l, KBr). In this figure tht delay
time is plotted on the y axis and the thickness on the x axis for
rock salt and crystals of KCl, XBr and KI, As the thickness is
reduced the delay time increases, Using the data of this figure
- and other data on discharge delay in crystals of 0,1 mm thick and
' more, a curve is constructed in Fig.2 for the relationship between

Card 2/ 5%
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. On the dependence of ths breakdown time and the breakdown voltage '
'of dielectrics on.their thickness - . ' ' : R

B . the delay time -(10=5 sec) and the thickness, d, cm. The sudden
il | . change in breakdovwn mechanism at a‘criticél thickness of about
. .10=3 cm .is noted ang briefly discussed. The relationship between
."the delay time (10~* sec) and the thickness, d, mm, was studied
. experimentally for air at atmoapheric pressure and th» results are
. plotted in Fig.3. The overvoltage was 10-15%. The electrodes
-~ . were radiated with wesk ultraviolet light to avoid statistical
.delay effects, Here again,.at a thickness of 1.6 mm, there is a
' sudden change in the delay time due to change in the mechanism of
. breakdown. Curves of this kind are typical for dielectrics in
which breakdown commences with impact ionisation, According to _
. paschen's law, starting from a certain value of ©pd, . where d and
/A are very near to one another Upy' commences to increase as pd
* 1is reduced. Fig.4k shows the relationship of Epr (MV/cm) and Ubr
i (kv) and thickness (6, cm) for rock salt; as the thickness is
. reduced Epy increases and possibly if the thickness were still
. further reduced Up, might increase. It would be of great

'~‘,;_f0ard 3/5 S , o
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‘inn.the dapendénce of the breakdown time and the breakdown voltage
‘1o£’dielectrica;on their thigknosa

 f%theorat1da1 interest to verify this experimentally. The results
. presented are in agreement with the hypothesis of impact '

. 'There are 4 figures and 9 referencest 8 Soviet and 1 English.

- The English language reference roads as followsi
Ref.8: F. Seitz., On the theory of electron multiplication in’

.-erystals. Phys. Rev., 1949, 76, 9, 1376. o . B

e SUBMITTED: October 18, 1960 g ] '
i ‘ * N . [ ) Ct . .
v, .
‘: Fap | NaCl . '
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AUTHORS: | Vorob'yev, G.A« HOlyltl.uG.A..'lnd Usov, Yu.P.
TITLE " Gensrator .of singlo_high“voltng:pu;§ep of

nanosecond duratiom & .

PERIODICAL: Pribory_1,tekhn1ka.oklpnninenta.,1961.ﬂo.3. pp.165-166
TEXT 20 kV ‘pulses of namosecond ‘darhtion’are produced by
discharging 5uF capacitor through”a“L;S"m‘af‘épsxial-cable when
three spark gaps break down in succession,’ the last breakdown
occurring at an overvoltage of three ‘times. - According to earlier
work-of the authors this over-voltage gives a pulse with fast
rise-time, The described instrument producws pulses with a rise-~
time - of 6 nanoseconds. Pulse'length'cnn‘be'continuonsly varied
between 15 and 45 nanoseconds.. Produced.pulses are displayed on

a CRT, the time-base voltage of which is derived by the same
method-as the pulses, the leading 'edge being used ‘for deflection.
Synchronisation is achieved'by“illunination“ot‘the'timu-base spark
gap by discharge arc of one of the gaps tn’the*pplse'producing
circuit. A second generator of‘pulke‘volthges”nupplies 30 kv
pulses to a CRT; these pulses are locked to the main pulse.

Card 1/2 : ' -
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‘The generator”in':upplied'fron'vwltage“doubler~rect1£ying circuit
producing 20 kv, only half of which ‘is-used for the display
‘circuits, The pulse-prodncing“p&rt*of the instrument is supplied

with the_full 20 kV. v :
There are 2 figures and 3 Soviet r'eferences,

ASSOCIATION:"Nauchno-iglledovatel'skiy-institut yadernykh
.- . issledovaniy elektroniki i avtomatiki, Tomskogo

politekhnicheskogo instituta g
(Scientific Research Institute for Nuclear Researches

of Electronics and Automatics, Tomsk Polytechnical
Institute)

SUBMITTED: - June 28, 1960
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institute imeni S.M.Kirova, 7
» (Comnmtation (Eledtricity)) :
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B102/B104

AUTHORS: Vorob'yev, G. A., Kostrygin, V. A., and Kostrygina, K. P.
_"_——-—__—_———____—

TITLE: Study of the electric conductivity of NaCl and KC1 single
crystals in a thin film

PERIODICAL: Fizika tverdogo tela, v. 3, no-. 9, 1961, 2680 - 2682

TEXT: The authors studied the electric conductivity of some micron-thick
NaCl and KC1 single crystal f£ilms in & homogeneous electric field

(106v/cm). This study was made to experimentally verify the formula

log 1=0.3 % . i is the current passing through the dielectric, 4 the
°

thickness the film and A the path of an electron between two ionization
collisions (on the assumption of impact ionization of the dielectric). This
formula is of interest since it permits a direct estimation of A . The .
measurements were made with the aid of the arrangement schematically shosn
in Fig. 1. First, the specimen had maximum thickness (ZQfO. The current
was measured by a highly gsensitive mirror galvanometer. The specimen thick-
ness was then reduced by 4 - ju,and the current was again meesured. Thus,
the currents were measured in the same specimen with 3 - 4 different thick-
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Study of the electric conductivity... B102/B104
nesses., The shapes of the curves I = £(E) proved to be almost jndependent
of the specimen thickness. Only in some 15 - 20p specimens the curves
became flatter near the break down voltage. The measurement of I = £(d) at

- constant E showed that 1 increased with increasing d. This phenomenon
which was observed for the first time in solid dielectrics results from
impact icnization. For NaCl the curves log I = f(d) deviate 1ittle from the
iinear form, for KCl they deviate strongly. This fact is ascribed to a
volume cherge that did not form due to ionization. It may be caused by
high-voltage polarization or by the capture of electrons by lattice defects. .
This volume charge distorts the field and renders the dielectric inhomo-
geneous. Owing to this volume charge relation (5) is not fulfilled. The
conductivity of the single-crystal films was by 7 - 8 orders of magnitude
higher than that in ordinary single crystals of the same substance in weak
fields. This also indicates impact jonization and ionic conductivity. The
authors thank Professor Doctor A. A. Vorob'yev for advice. There are 3
figures and 8 references: 7 Soviet and 1 non-Soviet. The latter reads:
F. Seitz. Phys. Rev. 16, 9, 1376, 1949.
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ASSOCIATION: Tomskiy politekhnicheskiy institut im. S. M. Kirova (Tonsk
" Polytechnical Institute imeni S. M. Kirov)

SUBMITTED:  April 10, 1961

Legend to Fig., 11 (1) specimen, (2) protective ring, (3) liquid electrodes.
[ - mirror galvanometer, H/T- neon tube {shunt).
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AUTHORS: Vorob'yev, A. A., Vorob'yev, G, A,, and Torbin, N. M,

e ——"

TITLE: Disoharge formation proocesses in solid dieleotrios

PERIODICOAL: Pizika tverdogo tela, Ve 3y no. 11, 1961, 3272-3277

TEXTt Breakdown effects werse studied in Na0l, KO1 and XBr single orystals,
Breakdown waes induced by applying a point with positive or negative
potential to a orystal face. In NaCl discharge propagates along the ﬂoo
direction if the point has negative polarity, along [111] if 1t has poeitive
polarity (minimum breakdown voltage) and along [110] in the ocase of
positive overvoltage. With growin ‘overvoltage anode sparkover thus
-ohanges its direction acocording toiﬁ1ﬂ-9ﬁ19]elﬁoq]. Discharge propagates
with vbr-d/tf vhere d is the thickness of the aryetal and t, the disoharge

formation time. In order to gain data of great interest for the theory of
eleatric breakdown in solid dieleotrice the asuthors measured the ourrents
passing through the sample before, and in the moment of y breakdown and the 4}/
time required for the formation of a breakdown. 1In most experiments the
point was of positive polarity and the other electrode, a plate, of
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8quare pulse (u L
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& (R01) and 1.6.104 & (xpr)

For negative polarity k w 1}.54104 & for
t may be seen that the higher the lattice
The energy of
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The diachétgo-forming ourrent if inoreases with inoreasing
where k and p are constants,
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energy the
discharge

1ntthe tase of breakdown with a
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- u'q J~ idt. an estimation of the
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. 1
- 8park channel in NaCl radiy yields the following rasultsy
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Discharge formation processes in solid ... 3102/B138

The channel diameters measured in incomplete breakdown were between 2
and 4 u. The channel radii of streamer sparkover were found to be

'~10"4cm. The density of the discharge~-formation current was 104~1053/cm2.
The radius of the luminescent zone in an incomplete breskdown. Light

3

emission starts at currents of 10 “a and is probably due to thermel

ionization. Discharge propagates at a rale of 1.4 - 1.3-106 cm/sec.

Conclusions: The channel walls of an incomplete breakdown are melted
through by the discharge-forming current. Highest breakdown voltage

' for negetive point polarity and the polarity dependence of the direction
of discharge indicate that impact ionization occurs during the formation
~of the discharge. The fact that diséherge propagates faster if the
point is positive indicates that dischargs formation in rock salt is a
process similar to streamer discharge in air. Breakdown voltage and
formation current are higher where the lattice energy is higher. The
high current densities and the presence of luminescence indicate that
thermal and photoionizations may also be poesible during breekéown in
solid dielectrics. There are 2 figures, 3 tables, and 12 references:
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~ 7 Soviet and 5 non-Soviet. The four references tc English-language
publications read as follows: C. Zener; Prcc. Roy. Soc. (A), 145, 522,

19343 A. Hippel. Phys.Rev., 54, 1096, 19385 H. H. Racl. GCR, 44, 8, 445,
19413 D. W. Gilman, J. Stauff. Appl. Phys., 29, 2, 120, 1958.

ASSOCIATION: Tomskiy politekhnicheskiy institut im. 8. M. Kirova
(Tomsk Polytechnic Institute imeni S. A, Kirov)

- SUBMITTED: May 4, 1961
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Obtaizing thin dielectric films. Prib.l tekh.akap. 6 m.5:198-199
8-0 F6le (MIRA 14:10)

1. Nauchno-isaladovatel'akiy institut yadernoy £izikd, elektroniki .
1 avtomatiki Tomskogo politekhnicheskogo inatituta. -
(Dielectrioa) o

APPROVED FOR RELEASE: 03/14/2001 CIA-RDP86-00513R001860820007-9"



"APPROVED FOR RELEASE: 03/14/2001  CIA-RDP86-00513R001860820007-9
AT D AR AR QAT ST AT W e im s o |

Ladosating]

VOROB'YEV, A.A.; VOROB'YEV, G.A,; KOSTRYGIN, V.A.
: ~

' path length in air,
Relation between the time lag and the pa
Z}emr. tekh., fiz. 31 no.9:1135-1137 § 161, MIRA 14:8)

‘ ‘ £4241d, elektroniki
. chho-issledovateltskiy institut yadernoy ’

i ecv‘bomanau tiki pri Tomskom politekhnicheskom institute imeni

SCM. }{irovao

(Electric discharges)
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’ AUTHOR: Vorob'yev, G. A .
TITLE: - on the mechanism of electrical preakdown ijn solid
' dielectrics: :
PERIODICAL:~Izvest1ya vyaahikh uchebnykh zavedeniy,
’ Fizika. no.l. 1962| 3’ —31
TEXT: it is pointed out that the electrical preakdown of
. solid dielectrics and of air is similar in many respects.
. However there appear to he 1O ex crimental data which woul
_ directly indicate the mechanism cspon51ble for electrical break-
in solid dielectricse The presen author discusses the
' n soli gielectrics assuming that
j j The particul
factor
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On the mechanism of electrical ..,

~time of 10-8 sec for a thickness of 0.12 mm. The general . ,

SUBMITTED: = October 26, 1960

trCard 2/2
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- higher eloctrical strengths and the current should increase
- €xponentially, Moreover, there should be an increase in the

delay time. Experiments carried out by V.A. Kostrygin (Ref.8; Co
ZhFTT, v.2, 8, 1960) showed that this is- indeed the case for rock e
salt specimens 10~%4-10=3 cm thick. The delay time in this thick-
Ness range was of the order of 10-Y, while K.K. Sonchik (Ref,9;
Izv.vyzov MYyo SSSR, Fizika, v.2, 121, 1958) has reported a delay

conclusion is that the breakdown of solid dielectrics begins

with collisional ionization, Acknowledgments are expressed to

Professor Doctor A.A. Vorob'yev who directed this work,

There are 1 figure and 1 table, o

ASSOCIATION: Tomskiy politekhnicheskiy institut imeni S.M.Kirova
- (Tomsk Polytechnical Institute imeni S.M. Kirov)
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AUTHORS:  Mesyats, G.A., Vorob'yev, G.A.

: ittt A S b
TITLE: The uso of liquid immersed spark gaps in high~voltage

nanosecond impulse circuits

PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy, Fizika.
no.3, 1962, 21-23 .

TEXT: When a spark gap is used as the switching device in a
high voltage impulse generator with steep wave front, the speed of
switching is most important in determining the steepness of the

‘wave front, Simple theoretical considerations indicate that the VV//

shorter the spark gap the greater the speed, which suggests the -
use in the gap of a medium of high electric strength such as: oil,
Tests woro made on a rig in which a capacitor is slowly chargod
through a resistor until it reaches the gap breakdown voltage, -
when an oscillogram of the breakdown current is recorded.
Sphero~sphere and point-point with air and oil were used; in each

_case the gap was adjusted to breoak down at a. set voltage, The

times were indeed shorter with the gap in oil, for example with a
Card 1/2 :
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